The Euglena gracilis chloroplast genome: analysis by restriction enzymes.
1. Chloroplast DNA was isolated from autotrophically and mixotrophically grown Euglena gracilis cells. 2. Aliquots of chloroplast DNA were mechanically degraded to an average molecular weight of 4-7 X 10(6) and G+C-rich DNA fragments (density 1.701 g/cm3) were separated from the bulk DNA (density 1.685 g/cm3) using preparative CsCl density gradients. 3. Total chloroplast DNA and its DNA subfractions, which first were characterized with respect to average G+C content and hybridization capacity for chloroplast rRNA, were hydrolysed with restriction endonucleases (endo R-EcoRI, end R-HindII, endoR-HindIII, endo R-HindII+III, endoR-Hpal, endo R-HpaII and endoR-HaeIII). The fragments were separated on gels under a variety of electrophoretic conditions. 4. With each enzyme tested, a rather large number of bands was obtained. In all cases, different banding patterns were obtained for total DNA, and the DNA subfractions. 5. Chloroplast DNA from autotrophically and mixotrophically grown cells gave identical banding patterns. 6. Digestion of total DNA with the endoR-HaeIII yielded 51-52 fragments separated in the gels in a total of 36 bands of which 11-12 bands were composed of 2-3 fragments as estimated by densitometry. The molecular weights of all fragments combined was 87 X 10(6) or 95% of the genome (92 X 10(6)). 7. Chloroplast RNA hybridized to 5.1% with total chloroplast DNA, equal to three RNA cistrons per genome (Mr92 X 10(6)). These cistrons are located on seven different types of endo R-HaeIII fragments. The hybridising fragments are preferentially found in the G+C-rich subfraction and in bands which are composed of 2-3 fragments.